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This document is the property of the United States 
Government,   It is furnished for the duration of the contract and 

shall be returned when no longer required, or upon 
recall by ASTIA to the following address: 

Armed Services Technical Informatian Agency, Arlingtoa Hall Station, 
Arlington 12, Virginia 

NOTICE;:   THIS IXÄUMER   CONTAINS INFORMATION AFFECTING THE 

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING 

OF THE ESPIONAGE LAWS, TITLE 1L8, U.S.C., SECTIONS 793 and 794. 

THE TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN 
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CONROiHTlAL 

uemcvrnxt JSZ ?aoc? ssancss 
iSBBSOM rftcvnc :-aooiD 

Mnun 

October I?57 

FLtfS PEieräAircy X^A-ISCK TEST :P :HS 

Ddttl OF FTXDDi    30-31 JTLI,  A»C 1 AX?ST 1957 

To (Wt*r«in» the p«»tr^:loo afcllities of ^«c dasigi» nmlj suad.tt«d w 
ca^>«r«d with tbm standard d^slfn 90EBp AT, ?33S? s&ot. 

Plat« ballLatlc llaits wara Jetoraiaad oc j-tacr hanofanaoaa araar plata 
at 60d obUqoltj for tha vtandard rt0l and tba two altarnata daal«na.    7taa r2L 

t 

a«   Standard 90m 4? ?31E7 (vlio «intehiald) - 2613 fpa, 

b.   «Slarf^ dMl«B 90MB, AP, T33I7,  (without wiatehlald) - 2795 fpa. 

o.    •Two-placa* daol^n ^Oan*  Ar, 733S7 (without vlndahlald) ao co^lata 
panatratlona wvra obtalnad within tha fan ratad aaitiai praaawra of i*7,000 pel* 

XgUBIOM 

Tha mtl—ywm iaaicn Miaaia r^ahla of ponetratlag aora araur at tha tana 
etrlklaf walaeltj than altfenr tha atandard or "tao-plaoa" iiMi«B ahot. 

Tha 9QaM T3JB7 Hliaia* <*•!** with windahlald ahoald ba flrad and tha 
with tha atandard daalga tram tha a«M haat of ataal to 

hifhar paaalrallat atallltf. 
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COWFIOCNTlAi 

Ttoe jattiiod nov aMi %■ ettacta vladaiileld« tc AP shot  is  Ifefl  "vtl-rveli 
C-l^.     C« ca»ioiÄl report» IAV- been received   ,f  .nidsiiicld Eepa.r«tic« dori^ 
flight      Many of t'ieBe failuree  ciaa be attributed fei  .proper  :ct^r**ioÄ 
and/or ^B^rcper  cjt.   veiling -leciaaique«.    Tc alleri&te  the prcc.r'-   .'  .E- 

proper cy^leveldlag,  wi impact flxn^re vas  ie«lfned &nd :r-rrpcra'--*c _c tr« 
shot ■aaufacture.    Sren tiuT<^gh tbe lapart fixture insures a Kir^au» ion! 
Btret^tii.  gae   "blow-by" can cause vindaoield fail^ire.     'Äerefcre.  by ellxl- 
aatlng the Joint betveen vladanleld and soot body by inccrporatlr^  .t ^ntc 
a sleeve  to fit around ■ibe snot  oody,  both jroblea»    gas  "feiL'Wi4ij ej>a 
ycieweldlL^ ,  äxe elialaated 

II.     DESCHIPTiaB  DT HA^ffilEL 

A      Tweaty staaaard  jOam 73W7 reference rouou    Drawii^ Ic.   ~=-i---c 

5      ZVc-piece Body: 

rhie  deeign incorporatee  tbe 90^5 bardened  triple -L^zy ;tee^   -give 
tlj  fcreved _atc a 1100 series steel body    Dravlag Ic  iTT^'SC    remion / 

C.     Sleeve Design. 

In this   leeign    Draelag 5o.  712.9593 Perision A<    tbe  iiaaeter  :f  tlH 
-tÄiaoard jOam T33S^ AP  iM>t nas teen reduced by appraxxaa-e-v    >>;.     A 
ylinder cr sleeve  of liDO series «teei is forced :ver tjiie  rorfa-e s.ad 

fir^isfi- nacbised to the standard shot configuration. 

Not^ • Psragrapo C ^as copied froe TFR ^A-KIJ-ö-l, :tea -^a .i^vever 
thli loe« not coincide vith drawing nuaber FDl^^o ard "^-c--^- wniali 
vould require a diaaetrlc  iecreaae of  -  32C -  ^o" •    at; instead of   .C 

HI.     DgTATT.S 3P -33? 

A.     PR0C5E0R1 

1. Ibe essential ruaber of rounds were firel at 3-ianb boadgeoeous 
araor plate at 60° obl.quitv  (Bffll-321;   ^baipy-aabient te^erature 
51 foot-pounds,   -^O^y n2 foot- pounds; tc ieteniae a plate ballistic 
liait for eacb of the tixree designs. 

2. Velocities vere aeasurel by firing tbroagn tn  solenoid  roils 
placed in froot of tbe gun and recording projectile transit tiae tj 'ourter- 
cbrooograpb.     Proa this aaasured .velocity nuxrie  velocities vere oalc^atea. 
Knowledge of  the distance froa the second coil  tc the plate enabled strii.iag 
velocities to be calculated. 
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CONROCOTIAft. 

:Tediu» caiib«r M?, ga««£  in  t^t  »e*  c>f  "UJ* 

Ai*  round-by-roursd lata aj»i   .»„vr pertln«rt  .n'ri»-. 
avaiiabie in Appendix        firing Pecsrd Ic    P-^26r 

B.     REgJLTS 

1.    A plat« balliatl:  iLmlx  ,t 3äQ3 fp* m   Jbtai^e*.    y --i* :.:.£«    I 
the standard :-0«B,  AP    «hot, ">«t round -Ejabcr«  7 ..       '    aal .' 

2      A plate ballistic li«it of 2705  fpe A«   .Dta.ned oy the fir-i* of 
♦■he '»■iif-ed  jOem. AP T^'B7    r^du'«l  i:aÄp**r  : -- • =:«**-    rMr    ^ 
FD 19^9-,   Pe-.-l   -.:n .-i ? •»*   r.xiai aua^e."  - 

J.     »o piat« ball.-ti?  UMi »«R   jotaiaed by the firlug of the aodif.t-i 
90iiai,   /vP,   T3327 shot   A  the tvc-pie-e oody i Dm    ^:    FT T? 
Revision A).    5o --G^qxiet« pcne-n^tlotiÄ wer»   ifeMiflSi   -aet the iec*^.  J*A 
fired at  tnarges produc.ng a srriting  .-e-octy  :f ^-<3u f| -" fps 
anzzie velocity),  and a    hacber presr-re  af  -/:X psi   (^7000 pei  -• 
gur-rated laaxiaua pres^ur^ 

AU  atriiung .JqpressioEui  -n the puate were  jf  the saae esfeotial 
=jape      adicating that the break-up and roU.ag Df the sacr   .f  äxl de« 
v«s estentialiy tac sane 

IV.     rXA^FT^S 

A.     The penetration ^pabilitie« of the twc-pi-e  e design tm Shot    AP. 
■n3^E7 does not favorably coapare i ith the B-andari sad aleeve **■*• gg* 
ri-ing against 3-inch hoBogeneotu  cr»o:   a* oCc   Wl^ilff 

E The penetration capabilitiea are apparett^y graa'er f?r the sleeve 
design than for the atandard design vhen firing a^zaics- amor plate at 
50° obliquity. 

7.    Hill  WH ■ H     m 

It is reci—i'i.trti'd that: 

A.     The two-piece design be cooaidered unsatisfa. tory baaed on paoetraticn 
limit« obtained with the standard and sleeve design *r>cte. 

B.     The sleeve design and the standard design be  : scared by — of a 
plate penetration tea*»    Jwth designs snoalc o* aaof fror ■  t    aa»  -jea^ 

•^eei «no the test corjdltions  include hlrh;   irrtemeniÄte «     ■   --   Ity 
'arccta. 

I c 

I 
4 



GONRDCNTIAL 

1- £~. =_=d l e v . 

2- Of rounds .i MOIJS ZAU l o t ausiber 

5 Of ro-ads a l i v . t i »-.rAi^_e_ic 

C- ?3o*i&ersT.oc be 5-VR: i t l ae dlesigr; =r;~ .••npfc r» "M-stiug _f Jjnr 
735^7 s i ic i with - « e t r s . t o r B ie-creaf_ag L-aute r . ; 

30aCT!SC: 
CJ 

zesan s IWPEXT 
Pretes t Bnglneer 

* J4MBS 3. 5SLSCW 
Prt . ;-rcaaace Oorpe 
Pre e e t Ing .aeer 

SSVTME: 

•jja /v A 
H. 3. A imSOf a. A. 5KST"'l 

A r t i l l e r y d b i e f , A r t i l l e r r 
Awa;c t .cp JttTisioo 

A H W ? m . 

•* A. acau 
A f i . i t u * . t o --ae jepes* iMreetcr 
f a r tag"_aeeriag Vert iag 
le-relopnent aad Pro-f S e m c c a 



REFHRBICBS 

i      Test Prograic B»iue«t fFA-MIC-d-l.  Frankfort   -jrtetju,  Pfe-^de^p.   - 
PennsylvaniA. 

OBSERV&S 

Mr   M. A.  Piila 
Fnakford Arsenal,  Philadelpcia ff,  Peruasyl .•ama 



Ken -.:   xi&snzriTT       

AF?Fir:i  r:     flilK   tPCCSC  

AFPFKU   .*:     SBCT tBkAZiZS 

:.   raonks K. Ft 19596   äT. A . 

^.   rÄ^iiw ic. FF T?U   KT. A. .      :-« 

iTprrori r:   FUTF siTcrn^nrss SET-T :-: 

AppFioii T:   c:£Tii=rT::i     .  . ?-: 



FHANKFOftO 
■*••■.- 

-     ^   - : 
'A ^ > '    ' :/* J 

"z 

Z'.'ZSZ:-:    ?J-trr v--. •  .  r.    .-.-::-- 

Xi 
J>«r^»«r Prcrrix 

...   «— •       * - $    ** - _ .-.-• 
> /-^/ 

1 'oj^-tr'^d  *Dr . 3ttr  !   for --ter   •   -   1 .-.-. 
s ?«rt Pre  r      '^«srv     "Ä-I:-"-*_ ic:     rtllnes i    r 

te%«P^M the c«p*bilit>» ;' two : t!» 90 TT&I H i**. 
a^fcirtt pl&t«. 

^.    Part "^ *-:«   Atericl i: -       I .-oar ftwlff   -routiC   -iti: 
the -prc«p*ior. of tht aoc^.n»d ^D-^ "JT7 AP s.^. It ir »ctictpatwi 
thai th» Mtadd :"c3r test -ill nrtM -t TOOT hwrir- "roand carln- 
tlM lact   «ril of ^obruu-r 195?« 

;.    It la rocueeted UHl Ud4   ^s-tr.:!   :• .-.r*. if led ix. aörsne« 
of t.v.e flrir-c- so th t  r^rrwiertitiree -M;.  witaftss t .   *.     *. 

-iZi» 4 Incls (in dup) Ji   ^.^'^ 

2. D»g ?5-2"5t5 ?J«r 1 
3. I>rTg 7F 7760 r-*v A 
4. Ars ?D 19596 ^«r A 

cc:    OAC,  CCTJ-ARAR, : J. L. P^axJc Vincis 
Ptc Ars, \'T, 0.  31apk Vißd« 

A-i 



">••»   "r: ■■ 

1.      xterltJ.  .'..- Tert 

i.. *.lac: 

ItaBtj   ':; .TDci-'i» -   'Loaac«c   ut  rtar aoffT* rttt  ■!«*▼• 

:.    V—tcrl« >«wir^« :r «s« ir tert 

- 

C3 

.ac : 
If -,^.:f  r^rljiac l 
FT) :'596, ^«Ttiisc A 

«.. 'frc*.    -tr.crlt'-: 

U  ipril lf55 •• i,    M6 lori: Direct IT« ^^r^^I-lr- 

7b tereLcp  & »e^acile.'d n»taoc rf  tttAcflaact t.£f»ti»r "altt -..r* .-.eceettrT- 
fixt^r««, if icy, for 'r.wrliag ^lac«i±«ld »ecuritr =^  -** o:::ir»r i' ^arc. 

Ti» pree^ct aettoc sf »tt»ci±rf -«ladatlftld« to !J ziat mrr^lart t£» -»e zf 
Zrcltvlt :-lU awr Bine« 2rtl&ml£ m* Tint xmmä, ^cctsianiLi repart.« frcar 
the fiele hrre kMi r»e«iTad of -^.tidAfcleli •»ptrttlr^ coenrriif la fll^a. 

^*    * t»l IrrefftipEtloca by Utl IRMML*! p*r»orinal rmen mmukm t**t atcy 
f&iluTM s«a b» ■ttrlbat»d to gu lef-'ri.ce icte 11» rlzdctiall tieoeo»« of 
Irprop^r obtorttioc trui : ^propr cjclr'^eiilic.    Ir artter to ttait$tB MB 
pi^bltt. of fc |WpW oyrltT^lüaSt ■£ ifflpsot fixtcr» im« b««: ä«Tl»«d,  2-ad 
liccr7<jr£t«i lat« srot nManftctcr»,    riowwnr, rrtc ttiougt ti» ispact firtu^e 
^.»ar— t "rfr^f^Tr aoad ftrseglt, prof*ll»ct nj "tlairOT* oar rtlll O«M* 

■wiod«tl»liS fdlw«.    Ir ard«r te r±Elal*« or «ÜsLott« tt» problBB of ijuproper 
obtorrtiot, «liJlx*«tiae of tim 'alst b»t—M «tadÄlifcli uxL &iioi b^r 'iÜ- --« 
trivi.    Thsmfcr», to prorlde * rtnAttttli *slct urlll not •aplry cr*T«ld, 
^nc«t  oa« ac tiräiet i^propw obtanttiac «ill bew no effect,  a steel ärent 
irindiideid «ill b« irr»ettf«teo u t poesible eatrtitcte for tbe prvmst 
txp«.    Ic oocja^c^-i« ''itfc tfc2-»  ;*»£*■■• * »»ood pneee ifitll be irxlaoec, 
zoocmmiSii oooeerretio« of triple LVJBJ »teels. 



6.    Z>9Scrtr'Lor. is   Z&LLL Z? 1-zrzr    ?r•.s     ■ -*    i   zt  'i.: 

To ^«t^ralii« *.J • i^vartar« zf a drrm 5t«el   dridsi-lel?  >pfor« pom::. 
ere ^«9 &r« pr«pAr»d and t.'/»  sonBKrratior ptriloc,  -^TBO '2/ ^«l^a  arr« i»er 
■NpMRML    Aithott^h toss« dwierj   tre ^e^t 'irtd .»der 7»»t Prorr«: ?j*?2*mi 
TA-.:S-U9,  *-?-.- r-»ultlijg data,  althoü-i; er-li'ÄUclr-?, -aa« laMmtotB ^«cans« 
of sar.cle size. 

a.    Sleere ^eai 

5t?x<iard 9CrT- T^3E7 .'J» shot ri&s be« ^•«iiaced by a iaptb of i-.crwiaately .' 
A cylinder or sleere of HOC series steel is  'orred orer '-hie sau-ftoe  tzsi 
fixiioned zacniaed. te jj—t—drd sbot  xr.flraT*tLan, 

b.    >-i>-Piece Body: 

In tM* iesirn,  Drawlii; if T^SC "erisioo A,  tbe orire tip is v& 
of triple alloy steel wtdle toe bofy utilizes 1100 »eries  steel. 

7*    Local Tests; 

lore 

3.    Cl).'ect sf Test; 

To deter-loe tiie p—JMMM ■fallltiM of t.Te t*o [2] Asiens ssbrl*. : 
as eorpared to tr.e standard isai^i. 

9. Precaution8 in "apilin? end Testirjr: 

Kor-ial safety prt>eautioaa should be «rercie»d in a^jilicg AP snet. 

10. .leco-^-enced Teet Trofr-'Mi 

a. All roimda *re to be fired znlrjct foor {u. iac-jee of hoawreoec-u 
arnor plate set at an an^l« of 65° otolisaity. 2  @£J)* 

b. Zstatliab a FSL ior the reference ard teat roaods. 

c. Hacord pressures,  relocities  ^MBla end z^ritLr.z\ 

d. Take pbotorrapi» at the plate to rrreal the nature of »be ahot br—k-nt, 

e. 3eccrd any other dtta ocosidered pertinect br Ua Prc<f 0ir*ctar. 
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et«« •• n^aiil AVIKItITT:    CMC Mart llvatl 

**m,   73317 AP 3»t«d _:  Apr 
(0) «K JC» K-   J31-T--- 

FHOJBCT ic.!   FA-x-a 
38? PKXaUW RKUBT »0.       FA-NIC-O-. 

RBCDIL 
FtocA mi  Procf Jtaat iE 

nw^Tmig- 90», AP-r, ?33rr, ^t »c. RJ^ D-:-. 
90*i, AP-T, T35ir7, ^ox «c. fA-X-<yX. 
yca», AP-T, ?33rr. lot ic. Tk-r-'&L. 
NP-NS, Lot Io. 3a5-B-^aöß7-53, .05%5 ■•• 
M-^ö,   ifercaMlQB,   300 jr 
Ctartridge,  ?-a«l, 

V«ioclt7 

Velocltl«« vor« ——i bj firing **»™""g*« t«o »oleekcad Mil« a 
inevn distane« «part, virad to a counter-cxjxoagzapb.    Xaovlzig -sbe 11« 
froB ttaf» auaale to the flr»t ecil, «oft frea tat —i ooil tc ine p_*te. 
allo«« the auzsle and itnAlnf valoeltlaa tc ba flvaa •» reüatirr 
▼eloeltla«. 

by —MM of aadii« oalibar,  B-J 
pressure s^es,   (2 per round).  Copper Let 7C-55- 
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' m.   *■' fLn^g reecrd f:r» & j^rt   .f repiT-. 75? 5:    ?A-«C:-:-- 

7^ /^/- 
». A. 

UßjLd*. 
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APPHDn c 
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i,  3' x 72* x IT  '9c.  aia86r-A 

tJ.  S.  Steel 

3p«lflc*tlj« Bo.    iaL-A-I2560 

in* Sit* 3 x T2 x "2 

C Xa P S 
27       ^."^    .015       -017 

31 

Uca 

He B L 
79      »05 'J2Z 

3eet So.     71l( 6)6 Plate 1c.  3180637-A 2iic*.      f 

jyctasl S5        321 

Cbarpgrdte^). ft./lto^      Ambient $1,  52 -»O0^       -3,  ü 

Location        It- 
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